Intraplantar injection of a cyclooxygenase inhibitor ketorolac reduces immunoreactivities of substance P, calcitonin gene-related peptide, and dynorphin in the dorsal horn of rats with nerve injury or inflammation.
We previously reported that partial sciatic nerve ligation (PSNL) dramatically up-regulates cyclooxygenase 2 (COX2) in injured sciatic nerve, and local injection of the COX inhibitor, ketorolac, reverses tactile allodynia and suppresses increased phosphorylation of the transcription factor cAMP responsive element binding protein [Eur J Neurosci 15 (2002) 1037]. These findings suggest that peripheral prostaglandins (PGs) are over-produced and contribute to the central plasticity and the maintenance of neuropathic pain after nerve injury. PGs, particularly PGE2, are well known to facilitate the release of the pro-nociceptive neuropeptide substance P (SP) and calcitonin gene-related peptide (CGRP) from primary sensory afferents. Thus, suppressing peripheral PG over-production may inhibit the release of these two neuropeptides from primary afferents and thereby increase the content of these neuropeptides remaining in afferent terminals in the dorsal horn. In this study we tested this hypothesis by examining the immunoreactivities of SP and CGRP in the dorsal horn of PSNL rats intraplantarly injected with saline and ketorolac. Four weeks after PSNL, SP- and CGRP-immunoreactivities (IR) in the ipsilateral dorsal horn were not significantly different from the contralateral side. Five days following intraplantar injection of ketorolac, CGRP- and SP-IR in the ipsilateral and contralateral dorsal horn were dramatically reduced compared with saline-injected PSNL rats. Local ketorolac also suppressed PSNL-induced increase in dynorphin-IR in dorsal horn neurons. Since abundant production of PGs during inflammation is well documented, we further examined the effect of intraplantar ketorolac on neuropeptide expression in the dorsal horn following carrageenan inflammation. We observed that co-administration of ketorolac with carrageenan in the hindpaw also reduced SP- and dynorphin-IR in the ipsilateral and contralateral dorsal horn. These findings are in contrast to our hypothesis, suggesting that peripherally over-produced PGs following nerve injury and inflammation possibly contribute to the production of SP and CGRP in primary sensory neurons, to the up-regulation of dynorphin in the dorsal horn neurons, and finally to the mechanisms of neuropathic and inflammation pain.